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EDWARD  EMANUEL  KLEIN- -1844-1925. 

Edward  Emanuel  Klein,  who  died  on  February  9,  1925,  was  a  figure  little 
known  to  the  present  generation,  for ’he  had  lived  in  complete  retirement 
for  more  than  10  years,  and  the  principal  work  of  his  life  was  accomplished 
a  quarter  of  a  century  ago.  Yet  at  one  time  he  occupied  a  prominent  position 
in  the  world  of  medicine  and  public  health,  and  played  a  great  part  in  the 
early  development  of  bacteriology  in  this  country.  His  original  name  was 
Emanuel  Klein,  and  the  additional  name  of  Edward  was  assumed  long  after 
he  became  resident  in  this  country.  He  was  born  at  Essek,  the  capital  of 
Slavonia  on  October  31,  1844,  and  was  thus  of  Austro-Hungarian  nationality. 
His  father  is  said  to  have  been  a  tanner  of  Russian  leather  ;  he  died  during 
Klein’s  boyhood.  Klein  received  a  good  education,  becoming  familiar  with 
the  classics  and  speaking  German,  Hungarian  and  French.  At  a  comparatively 
early  age  he  was  able  to  contribute  by  teaching  to  the  support  of  his  mother 
and  two  sisters.  With  the  aid  of  scholarships  he  proceeded  to  the  University 
of  Vienna,  studying  medicine  in  what  was  already  a  school  of  high  repute 
and  in  due  course  taking  the  degree  of  M.D.  His  interests  were  with  the 
scientific  aspects  of  medicine  rather  than  with  its  practice,  and  he  became 
attached  to  Strieker’s  laboratory,  where  his  abilities  raised  him  to  the  rank  of 
“  Privat-dozent.”  Here  Klein  acquired  the  remarkable  technical  ability  in 
histological  work  which  was  later  to  stand  him  in  such  good  stead. 

It  happened  that,  in  1869,  the  New  Sydenham  Society  determined  to  publish 
an  English  translation  of  Strieker’s  4  Manual  of  Human  and  Comparative 
Histology,’  a  work  to  which  Klein  himself  had  contributed  important  sections, 
namely,  those  on  the  thymus  gland,  the  external  generative  organs,  and  the 
serous  membranes,  and,  in  part,  on  the  intestinal  canal  and  the  eye.  Strieker, 
requiring  someone  to  proceed  to  England  to  negotiate  the  details  of  the 
translation,  not  unnaturally  selected  Klein  for  the  purpose,  furnishing  him 
with  introductions  to  some  of  the  leading  scientific  men  of  this  country, 
including  Huxley,  Burdon-Sanderson,  Simon  and  Henry  Power,  the  last-named 
of  whom  was  to  undertake  the  translation.  Although  he  spoke  no  English 
at  that  time,  the  handsome  presence  and  pleasing  address  of  the  young  foreigner 
created  a  favourable  impression  on  those  with  whom  he  came  in  contact.  He 
accomplished  his  task  with  success,  and  returned  to  Vienna  to  resume  his 
histological  and  embryological  work  in  Strieker’s  laboratory. 

In  order  to  understand  the  circumstances  which  led  to  Klein’s  return  to 
this  country  it  is  necessary  to  recall  certain  facts  in  the  history  of  sanitation 
and  public  health  in  England.  The  great  apostle  of  the  reform  of  the  public 
health  services  was  Sir  John  Simon,  who  had  been  Medical  Officer  to  the 
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Privy  Council,  and  was  now  to  become  also  Chief  Medical  Officer  to  the  Local 
Government  Board.  The  nature  of  contagion — a  problem  to  which  the  work 
of  Pasteur  had  provided  the  key — was  necessarily  of  deep  interest  to  those 
concerned  in  the  prevention  of  infective  disease,  and  Simon  had  induced 
Burdon-Sanderson  to  take  up  this  subject  of  study.  Sanderson’s  first  report 
on  4  The  Intimate  Pathology  of  Contagion  ’  appeared  in  1870,  and  the  work 
appeared  to  Simon  of  such  importance  that,  in  the  same  year,  Parliament 
sanctioned  a  grant  of  £2,000  a  year,  to  be  administered  by  the  Local  Government 
Board  in  furtherance  of  similar  studies.  About  this  time,  too,  the  Brown 
Institution  for  the  Study  of  Animal  Diseases  was  founded  at  Wandsworth. 
This  was  a  convenient  place  for  the  purpose  of  work  of  this  kind. 

With  the  new  financial  grant  it  became  possible  to  secure  assistance  for 
Sanderson,  and  as  a  resident  director  for  the  Brown  Institution  was  needed, 
Simon  and  Sanderson  bethought  themselves  of  the  young  Slav  who  had  made 
so  faAmurable  an  impression  on  them  in  his  recent  visit.  On  Strieker’s  recom-% 
mendation  Klein’s  services  were  obtained  in  the  spring  of  1871.  Doubtless 
one  of  the  reasons  which  led  him  to  accept  the  invitation  was  the  high  cost 
of  living  in  Austria.  He  had  seen  the  Prussians  at  the  gates  of  Vienna,  and 
the  country  was  reduced  to  great  financial  straits. 

By  training,  Klein  was  at  that  time  a  pure  histologist,  and  one  of  brilliant 
promise.  There  is  little  doubt  that,  had  he  remained  in  Vienna,  he  might 
have  left  his  mark  as  one  of  the  foremost  histologists  in  Europe.  It  was, 
indeed,  as  a  microscopist  that  his  services  were  demanded,  for  it  must  be 
remembered  that,  at  that  period,  the  microscopic  method  was  the  only  one 
which  appeared  feasible  for  the  study  of  infection.  Bacteriology,  as  we  now 
understand  it,  with  its  accurate  cultural  and  experimental  methods,  was  not 
founded  by  the  genius  of  Koch  till  several  years  later. 

Although  Klein  was  destined  to  become  a  bacteriologist,  and  although  it 
was  in  that  capacity  that  he  later  became  chiefly  known,  it  will  be  convenient 
to  consider  first  his  position  as  a  histologist,  since  for  some  years  after  his 
arrival  in  this  country  his  work  was  mainly  histological  and  he  never  lost 
his  interest  in  the  subject.  During  the  first  few  years  at  the  Brown  Institution 
he  carried  out  important  researches  on  the  histology  of  the  lymphatic  system, 
devoting  himself  chiefly  to  the  serous  cavities  and  to  the  lung.  This  work 
was  primarily  in  relation  to  the  spread  of  tuberculosis,  but  it  developed  into 
a  purely  histological  monograph.  Klein  had  at  his  command  the  methods 
introduced  by  v.  Becklinghausen,  and  these,  with  many  others,  he  employed 
with  such  good  effect  that  many  gaps  in  knowledge  were  filled.  This  work 
wras  published,  in  1873  and  1875,  in  two  small  volumes  entitled  ‘  The  Anatomy 
of  the  Lymphatic  System,’  and  it  did  much  to  establish  Klein’s  reputation 
as  a  histologist  in  this  country.  At  the  same  time  he  wrote  the  histological 
part  of  the  *  Handbook  for  the  Physiological  Laboratory,’  by  Burdon-Sanderson, 
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Foster,  Brunton  and  Klein — a  work  which  for  many  years  was  indispensable 
to  physiological  students. 

In  1873,  Klein  was  appointed  lecturer  on  Histology  at  St.  Bartholomew's 
Hospital,  and  thus  inaugurated  a  connection  with  that  institution  which  was 
to  last  some  forty  years.  He  had  by  now  mastered  sufficient  English  to  lecture 
in  that  tongue,  though  his  pronunciation  was  still  defective.  The  medical 
student  of  those  days  was  a  more  ribald  person  than  now,  but  Klein’s  courage, 
good  nature  and  profound  knowledge  of  his  subject  won  their  way,  and  he 
became  a  popular  and  successful  teacher.  At  first  he  shared  the  teaching  of 
physiology  with  Morrant  Baker,  but  from  1884  to  1900  he  was  the  sole  lecturer  : 
from  the  latter  year  onwards  he  had  Dr.  J.  S.  Edkins  as  coadjutor,  and 
he  finally  retired  from  the  post  in  1902,  becoming  Lecturer  on  Advanced 
Bacteriology. 

Klein  wrote  two  further  books  on  histology,  both  of  outstanding  merit. 
In  4 879,  appeared  the  ‘Atlas  of  Histology,’  produced  in  collaboration  with 
Noble  Smith.  It  is  not  too  much  to  say  that  this  is  one  of  the  most  beauti¬ 
fully  illustrated  works  ever  published  on  the  subject,  and  for  this  Klein’s 
admirable  preparations  deserve  as  much  credit  as  Noble  Smith’s  artistic  skill 
in  reproducing  them.  Ten  years  after  this  he  wrote  a  small  text-book  in 
collaboration  with  Edkins,  called  the  “  Elements  of  Histology  ” — a  compact 
and  authoritative  students’  manual  which  enjoyed  great  success  and  was 
translated  into  other  languages. 

In  spite  of  his  eminence  as  a  histologist,  the  force  of  circumstances  drove 
Klein  to  become  a  bacteriologist,  and  before  passing  any  verdict  on  his  success 
in  this  sphere,  it  is  only  just  to  recall  the  state  of  knowledge  at  the  time  he 
approached  the  subject.  Bacteriology,  as  a  science,  did  not  exist  :  here  and 
there  in  Europe  a  few  workers  were  stumbling  towards  the  light,  but  of  teachers 
and  even  of  literature  there  were  at  that  time  practically  none.  In  this 
country  Lister  alone  was  working,  up  in  Scotland,  at  the  early  stages  of  his 
epoch-making  development  of  antiseptic  surgery.  At  the  Brown  Institution, 
Sanderson  and  Klein  had  to  rely  upon  such  microscopic  observations  and 
crude  experiments  as  they  could  themselves  devise.  Klein  was,  indeed, 
entirely  a  self-taught  bacteriologist. 

He  was,  however,  a  diligent  student  of  Continental  literature  and  was  eager 
to  adopt  any  new  technical  methods  which  were  published  :  his  marvellous 
manual  dexterity  enabled  him  to  turn  these  to  good  account.  His  earliest 
recorded  cultural  experiments  were  in  1878,  on  the  virus  of  pneumo- 
enteritis  ”  in  the  pig  ;  he  succeeded  in  cultivating  a  virus  in  hanging-drops 
of  aqueous  humour,  and  with  the  third  and  fourth  generations  he  claimed  to 
reproduce  the  disease  in  animals.  When  Koch  introduced  the  use  of  solid 
culture  media,  Klein  soon  became  an  expert  in  their  employment. 

His  industry  was  prodigious,  and  almost  every  volume  of  the  Deports  of 
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the  Medical  Officer  to  the  Local  Government  Board  from  1874  onwards  contains 
one  or  more  papers  from  his  pen,  on  the  most  varied  subjects  relating  to  infective 
disease.  He  contributed  papers  to  the  Royal  Society,  of  which  he  was  elected 
a  Fellow  in  1875,  serving  on  the  Council  at  a  later  date  (1888-90).  It  would 
serve  no  good  purpose  to  enumerate  all  the  papers  which  he  wrote  :  some  were 
still  histological,  for  example,  those  on  the  morbid  histology  of  typhoid  fever 
and  of  scarlatina — work  of  permanent  value  to  pathology.  It  was  in  the 
nature  of  things  that  his  work  in  bacteriology  was  of  a  pioneer  character, 
and  though  much  of  it  has  left  little  impress  upon  the  science,  many  of  his 
observations  have  stood  the  test  of  time.  He  early  recognised  the  significance 
of  streptococci  in  relation  to  scarlet  fever  (1886-7),  and  ne  discovered  the 
causal  agent  of  fowl  enteritis.  Later,  he  did  important  work  on  the  pollution 
of  water,  and  at  the  close  of  his  active  life,  when  he  became  associated  with  the 
Fishmonger’s  Company,  he  worked  out  and  confirmed  on  a  large  scale  the 
standards  of  sewage  pollution  in  shellfish  which  are  still  in  use. 

With  all  this  he  made  many  mistakes.  In  1885,  after  his  visit  to  India  to 
study  cholera,  he  found  himself  in  opposition  to  Koch  as  regards  the  causal 
part  played  in  that  disease  by  the  latter’s  “  comma  bacillus  ”  :  yet  he  later  had 
to  admit  that  Koch  was  in  the  right.  His  observations  in  1887  on  the  relation 
of  the  “  Hendon  disease  ”  in  cows  to  human  scarlet  fever,  and,  a  few  years 
later,  his  somewhat  similar  observations  in  regard  to  diphtheria  in  cows,  have 
not  been  confirmed,  and  are  now  regarded  as  erroneous,  important  as  they 
appeared  at  the  time.  The  vast  importance  of  adequate  control  observations 
was  hardly  realised  at  the  time  Klein  did  most  of  his  bacteriological  work,  and 
it  is  hardly  fair  to  judge  it  by  the  standards  of  the  present  day.  But  it  has 
to  be  admitted  that  in  spite  of  the  opportunities  which  lay  before  the  early 
workers  in  bacteriology,  he  failed  to  enrich  the  science  by  any  one  discovery 
of  first-class  importance.  Nevertheless,  such  a  judgment  would  greatly  under¬ 
estimate  the  part  which  Klein  played  in  the  development  of  the  new  science  ; 
indeed,  it  might  truthfully  be  said  that  he  was  the  father  of  bacteriology  in 
this  country.  Lister  was  devoting  himself  to  one  specialised  branch  of  the 
subject,  and  for  a  decade  Klein  was  the  only  general  bacteriologist  in  England 
and  for  nearly  three  decades  the  most  prominent  exponent  of  that  science. 
His  numerous  writings  served  to  draw  the  attention  of  the  medical  and  lay 
public  to  the  importance  of  bacteriology,  but  it  was  above  all  through  his 
pupils  that  he  exercised  the  most  lasting  influence  on  the  development  of  the 
subject. 

As  soon  as  his  work  became  known,  some  of  the  more  progressive  men  in 
the  medical  profession  began  to  resort  to  the  Brown  Institution  to  receive 
such  instruction  in  bacteriology  as  Klein  was  able  to  supply.  Later,  when 
he  left  that  Institution  about  1890,  he  established  laboratories  in  a  house 
in  Great  Bussell  Street,  and  here  he  gave  more  formal  classes  to  a  band  of 
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learners.  A  year  or  two  later  laboratory  accommodation  was  found  for  him 
at  St.  Bartholomew’s  Hospital,  and  for  many  years  he  had  pupils  working 
under  him.  Thus  he  trained  a  number  of  workers  whose  names  have  since 
become  well  known  in  the  world  of  bacteriology,  and  this  at  a  time  when  it 
was  difficult  or  impossible  to  obtain  such  instruction  anywhere  else  in  this 
country.  All  his  pupils,  amongst  whom  were  Frederick  Treves,  Bonald  Ross, 
Alexander  Houston,  Mervyn  Gordon,  the  present  writer  and  many  others, 
will  bear  witness  to  the  excellence  of  the  technical  instruction  which  they 
received,  and  to  the  help  and  encouragement  which  Klein  was  always  ready 
to  bestow  ;  it  may  fairly  be  said  that  the  impetus  which  he  gave  to  the  new 
study  in  England  far  outweighed  any  mistakes  he  may  have  made  in  his  own 
research  work.  He  wrote  one  small  text-book  on  bacteriology,  first  published 
in  1884,  and  entitled  ‘  Micro-organisms  and  Disease  ’ — a  work  which  pre¬ 
sented  a  very  adequate  survey  of  the  existing  field  of  knowledge  at  that  period. 
It  may  be  feared  that,  when  the  present  generation  of  bacteriologists  has  passed 
away,  Klein’s  services  in  the  development  of  the  subject  will  be  largely 
forgotten,  and  in  any  event  he  will  probably  be  remembered  chiefly  for  his 
eminence  as  a  histologist. 

Klein  became  a  naturalised  Englishman,  and  in  1877  he  married  Mrs.  Sophia 
Amelia  Mawley,  by  whom  he  had  a  son  and  two  daughters.  His  family  life 
was  a  happy  one  :  he  was  devoted  to  his  wife  and  children,  and  his  pleasant 
manners  and  kindly  disposition  rendered  it  a  privilege  to  be  admitted  to  his 
home  circle.  At  one  time  he  had  been  bitterly  attacked  on  account  of  his 
evidence  before  the  Royal  Commission  on  Vivisection,  but  in  truth  he  was 
humane  and  fond  of  animals.  He  was  an  ardent  chess-player,  resorting  con¬ 
stantly  to  the  British  Chess  Club,  and  he  was  sufficiently  good  to  meet  the  most 
distinguished  players  under  only  a  small  handicap.  He  was  also  very  fond 
of  music.  On  his  retirement  from  active  work,  he  lived  for  a  time  at  Chisle- 
hurst,  and  later  at  Earl’s  Court ;  the  last  year  of  his  life  was  spent  at  Hove,  in 
Sussex,  and  here  at  80  years  of  age  he  died. 
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